Abstract. We compared repeatability and heritability estimates for courtship traits in the housefly Musca domestica L., to test the expectation that the repeatability of a behaviour is an upper-bound estimate of its heritability. The repeatabilities across and within mating partners for two courtship traits, male wing buzzing (Buzz) and female wing extension (Wing-out), were compared to heritabilities calculated from the divergence among subpopulations due to founder-flush events or artificial selection. The male's Buzz showed highly significant repeatabilities within and across female partners, but the values ranged widely (0.3-0.5). The intensity of Buzz decreased significantly with successive courtship attempts to the same female, apparently as a male strategy to optimize his efforts to gain copulation by modulating behaviour for specific females. Repeatabilities for female Wing-out within and across male partners were not significant, but this trait yielded significant heritabilities in two assessments (based on successful courtships). We attribute this contradiction to biased sampling because only the subset of reluctant females met the necessary restriction to refuse copulation throughout four successive courtships. These results demonstrate that repeatabilities are labile within individuals and may actually underestimate heritabilities when there is a genetic predisposition not to repeat performance. We concur with related studies that repeatabilities can identify evolutionary potential, but we advise caution in interpreting low values or comparing their absolute values.
The heritability estimate is a statistical tool which is often used to predict a trait's potential to respond to artificial or natural selection or to infer historical selectional pressure (Mousseau & Roff 1987; Falconer 1989) . A heritability measure reflects not only the inheritance properties of the trait, but also the gene frequencies of the population at the time and the immediate environmental influences on the individuals (Falconer 1989) . Falconer suggested using analysis of variance on repeated measures on individuals to set an upper limit for the heritability and to 'throw light on the nature of environmental variance' (page 139). The repeatability assay identifies the degree to which the variation among individuals explains the total trait variation (Falconer 1989) , by separating the variance components within and among individuals and testing for consistency of repeated measures on the same individuals.
Boake (1989) synthesized the power and utility of the repeatability to estimate, in particular, the heritability of a behaviour trait. Essentially, a heritability value for a behaviour trait reflects not only the degree of genetic variation in a population but also the fidelity of a performance to reflect an individual's genetic difference (Boake 1989) . Conventional estimates of heritability (e.g. through breeding designs or selection experiments) are difficult for most behavioural study systems, so the repeatability has significant advantages by allowing an intra-generational estimate of at least the upper-bound limit of the heritability (Boake 1989; Falconer 1989) . Even for those systems that are easier to manipulate, repeatability assays can provide critical information for the logistical and statistical design of a study, and, ultimately, help to determine whether a more detailed investigation is worthwhile (Boake 1989; Blanckenhorn & Perner 1994) .
